Antagonism of the prostaglandin endoperoxide imhibition of hormone-stimulated adenylate cyclase by guanosine triphosphate and 5'-guanylyl-imidodiphosphate.
The prostaglandin endoperoxide prostaglandin H2 (15-hydroxy-9alpha, 11alpha-peroxidoprosta-5,13-dienoic acid) inhibits basal and hormone-stimulated adenylate cyclase in fat cell ghosts. This inhibition by prostaglandin H2 has been found to be antagonized by GTP and Gpp(NH)p. Dose response studies have shown GTP and Gpp(nh)p to be maximally effective at 3.3 muM, the lowest concentration tested. Although the system is exceedingly sensitive to modulation by GTP or Gpp(NH)p UTP, CTP, GMP, and cyclic GMP did not antagonize the antihormone activity of prostaglandin H2. Kinetic studies indicate that the GTP or Gpp(NH)p antagonism of prostaglandin H2 is observable on initial rates of cyclic AMP synthesis, and persists throughout the adenylate cyclase measurements. Preincubation of fat cell ghosts with GTP followed by washing and resuspension results in a prostaglandin H2-sensitive adenylate cyclase system. However, the same preincubation experiment with Gpp(NH)p produces an irreversible antagonism of the prostaglandin H2 inhibition of hormone-stimulated adenylate cyclase. It is suggested that prostaglandin H2 stabilizes the fat cell adenylate cyclase system in a state that is resistant to hormone stimulation, and GTP or Gpp(NH)p overcome this stabilization.